. The important differences between the myocardial circulation and a schematized simple peripheral vascular bed are outlined in figure 2. Of first importance is the intimate relationship of the myocardial circulation to the chambers of the heart, the lungs, and the chest wall. The heart chambers as well as the lung and the chest xvall all contain blood, and hence all contain any indicator introduced into the systemic circulation. Therefore, a radiation detector placed over the chest wall will measure changes in radioactivity in the heart chambers, the lung, the mnyocardium, and the chest wall. The anatomy of the arterial and venous circulation of the myocardium becomes of great importance when methods of measuring flow are considered. There are two coronary arteries coming off the aorta, thus it is impossible to introduce indicator into both of these vessels at the same time and in equal concentration without also introducing it into other segments LPOBE LUNG Figure 2 Schematic diagram of coronary vascular bed in relation to chest wall and a radiation detecting probe. LCA, left coronary artery; RCA, right coronary artery. of the systemic circulation which are perfused by aortic blood. The venous system is also complicated in that the majority of the left ventricular myocardium and hence the drainage from the left coronary artery passes through the coronary sinus into the right atrium. The drainage of the right ventricle is not into a single channel but rather through multiple small channels into the right atrial wall. Venous sampling of left ventricular drainage is possible, but right ventricular drainage is not available for sampling.
If myocardial blood flow is to be measured, the myocardial circulation must be isolated from other segments of the circulation in some manner. The methods of myocardial blood flow measurement can be divided into three general groups on the basis of the method of isolation employed. This classification is shown in table 1. First are the methods that isolate the myocardium on an anatomic basis. As indicated in figure 2 , it is difficult if not impossible to separate the myocardium from the chest wall, lung, and heart chambers by any form of simple collimation, but some methods depend upon this technic. The method of coincidence counting to be discussed by Dr. Bing is a form of anatomic or physical separation depending on the ingenious utilization of the properties of the particular isotope rubidium-84.1" Other investigators employing temporal isolation have depended upon the Circulation, Volume XXXII, October 1965 fact that the coronary components of the precordial dilution curve can be separated from the components due to the passage of indicator through the heart chambers and great vessels.2 In some instances, the coronary component has been identified by comparing it with the dilution curve derived from another segment of the systemic circulation.3 The errors inherent in these methods have been carefully studied by Tsagaris et al., who have pointed out that the concentration time curves of many segments of the systemic circulation overlap and that there is no consistent and significant difference between the time course of the coronary circulation and other segments of the central circulation. 15 Lastly, there are the technics of vascular isolation which have in general been employed to make the currently popular clearance technics effective, and we will discuss these in some, detail.
In figure 3 , the principle of venous isolation is outlined. An Ninety per cent of that which returns to the right heart is cleared from the blood during a single passage through the lungs, and right atrial drainage of the coronary veins has been demonstrated to make no significant contribution to the precordial curve. Therefore, recirculation does not present a significant problem, and radioactivity in the heart chambers and pericardiac structures does not exist to a significant degree. This technic makes it possible to measure right and left coronary blood flow separately and also to make rapid serial measurements, and thus to study the effect of acute interventions on myocardial blood flow. Because the flow measurement technic is used in conjunction with arteriography, correlative studies between arteriographic appearance and physiologic measurements are possible.
It is with the method of arterial injection of xenon-133 that we have had most experience, and the practical application of this method in our laboratory is depicted in figure  5 . 9 The important features involve the placeCirculation, Volume XXXII, October 1965 ment of the Sones catheter in the ostium of a coronary artery and the injection of a solution of xenon-133. The position of the catheter is observed during injection with the image amplifier and television system. After injection, the catheter is pulled up into the aorta and a scintillation detector is immediately brought into position over the precordium. Within 10 seconds after delivery of the radioactivity into the coronary artery, the precordial monitoring of radioactivity washout is being recorded by a ratemeter and strip chart recorder. The results of a typical study are shown in figure   6 , which shows an original washout curve, the replot of the slope on semilogarithmic paper, and the derivation of the flow from the rate constant. Methods of measuring myocardial blood flow can be divided into groups according to the technic employed to provide "isolation" of the myocardium.
There is no practical method of proved accuracy whereby coronary blood flow can be measured in man in absolute terms of ml./min.
All the so-called clearance methods measure myocardial blood flow in flow/volume units or ml./min./ 100 Gm.
Myocardial blood flow measurements in these flow/volume units have not proved useful in separation of normal individuals from those with ischemic heart disease at rest, but have been useful in the study of acute intervention such as exercise or the administration of drugs.
